E1b and E2b components are specific for the BCKDC, whereas the E3 component is common among the three ␣-ketoacid dehydrogenase complexes (Reed et al., 1985). Reaction steps catalyzed by the three catalytic components (E1b, E2b, and E3) of BCKDC, which are phosphorylates the phosphorylated E1b, has been (E2b) subunits, with which multiple copies of branchedhighly purified from bovine kidney (Damuni and Reed, chain ␣-ketoacid decarboxylase/dehydrogenase (E1b), 1987) but has not been cloned. The mechanism by which dihydrolipoamide dehydrogenase (E3), the BCKD ki-BCKD phosphatase regulates activity of the BCKDC is nase, and the BCKD phosphatase are associated. The presently unknown.
E1b-R-COH
). The size of the phosphoryl group on Ser73 of covalently modified phosducin causes the disordering of the N-terminal cap of helix 2, resulting in the inability of phosducin to bind G t ␤␥ subunits of heterotrimeric G proteins (G t ␣␤␥) in the activation/inactivation cycle (Gaudet et al., 1999) . Phosphorylation on Ser14 of homodimeric glycogen phosphorylase induces conformational changes of the N-terminal residues, which results in a 50 Å shift of the serine residue so as to alter its contacts from those of intra-to intersubunit. This promotes a change in the orientation of the two subunits and the tertiary structure at the catalytic sites, leading to the activation of glycogen phosphorylase (Sprang et al., 1988). In contrast, the phosphorylation of Ser113 in E. coli isocitrate dehydrogenase does not produce conformational changes in the active site. Rather, inhibition is achieved by both charge and steric effects of the phosphoryl serine residue, and these effects block the access of the negatively charged isocitrate substrate to the active site (Hurley et Using the same assay, we showed previously that sufficient to inhibit both E1p active sites.
The above results confirm that the phosphorylation substitutions of invariant residues that form a hydrogen bond network in the conserved phosphorylation loop of Ser292-␣ alone is sufficient and necessary to inactivate the BCKDC, and that Ser302-␣ is a silent phosphoralso result in marked increases in k cat for E1b-catalyzed decarboxylation for these mutants ( The BCKDC was reconstituted with wild-type or phosphorylated or mutant E1b in the presence of stoichiois distinct from the overall activity of the BCKDC (Reaction 1), was assayed in the presence of an artificial elecmetric amounts of lip-E2b and E3. The K m for KIV and k cat of the BCKDC overall activity (Reaction 1) reconstituted tron acceptor, 2,6-dichlorophenolindophenol (DCPIP). Table 1 shows that K m for substrate ␣-ketoisovalerate with the S302A-␣ single mutant are similar to the wildtype (Table 2) . Despite significant E1b-catalyzed decar-(KIV) and k cat (based on the E1b heterotetramer) of the S302A-␣ mutant are similar to those of the wild-type. boxylation activity (Table 1) , phosphorylation of Ser292-␣ (S292-␣-PO 3 ) in the S302A-␣ mutant completely abolTherefore, phosphorylation and mutational studies on site 1 were carried out with the S302A-␣ substitution ishes its overall activity (Reaction 1) ( Table 2 ). The S292D-␣ substitution produces a reduced (to 18%) k cat present in all variants. For simplicity, the S302A-␣ substitution is not included in the nomenclature of these muand an over 90-fold higher K m for KIV of the reconstituted overall activity relative to the wild-type BCKDC, whereas tants.
Phosphorylation at site 1 alone with the S302A-␣ muthe BCKDC activity reconstituted with the S292E-␣ mu- tant is abolished. The S292N-␣ variant shows a 4-fold Thus, the reduced affinity of ThDP may explain, in part, the significantly higher than wild-type K m for KIV dishigher K m for KIV and an ‫%02ف‬ higher k cat of the reconstituted overall activity than the wild-type. The presence of played by these phosphorylated and mutant E1b proteins. the bulky uncharged glutamine residue in the S292Q-␣ mutant nullifies the overall activity ( the dual conformers associated with this residue could, phosphorylation loop ( Figure 6A ), whereas the region involving residues Tyr113-␣, Arg114-␣, Tyr102-␤Ј, and in part, account for the highest K m for KIV of the S292D-␣ E1b among the mutants studied (Tables 1 and 2 ). In the His146-␤Ј remains ordered. However, the stabilizing interaction between the Ser292-␣ O ␥ atom and the backordered loop conformation, Asp292-␣ in the S292D-␣ variant protrudes into the active site channel and is bone amide of Ser294-␣ in the wild-type is lost. The entire water molecule-mediated hydrogen bond network juxtaposed above the thiazolium ring of the bound ThDP. The electrostatic repulsion posed by the aspartate resiis also absent in the phosphorylated E1b structure. The w4 molecule in wild-type E1b is replaced in phosphorydue in the active site channel is likely to also contribute to the reduced affinity of the S292D-␣ mutant for the lated E1b by a Cl 
